S1

General remarks
Not otherwise described, reactions requiring exclusion of oxygen and moisture were carried out in heat-gun flasks dried under argon gas atmosphere using the Schlenk technique.
All chemicals and solvents were used from Sigma-Aldrich Laborchemikalien GmbH, abcr GmbH, Acros Organics and were used as received without other purification. Deuterated solvents were used from Deutero GmbH.
NMR spectra were recorded at room temperature on a 400 MHz Bruker Avance III spectrometer. Chemical shifts are reported in δ units relative to methanol-d4 (δH = 3.31; δC = 49.0).
1 Analyses followed first order and the following abbreviations were used throughout: s = singlet, d = doublet, t = triplet, dd = doublet of doublet etc., m = multiplet.
Coupling constants (J) are given in Hz and refer to H,H-couplings. Assignment (Cquart, CH, CH2, CH3) was conducted with DEPT and HSQC experiments.
Mass spectra (MS) were determined in the organic chemistry department of the University of Heidelberg under the direction of Dr. Jürgen Gross. The ionization method ESI was applied using spectrometer BrukerApexQe hybrid 9.4 T FT-ICR. High-resolution mass spectra (HRMS)
were recorded on a JEOL JMS-700 spectrometer. The molecule fragments are reported in mass to charge (m/z) relation. 
Spectroscopic characterization and cell experiments
Fluorescence properties 4.1 Absorption and emission
Absorbance spectra were recorded on a Cary 5000 UV-vis-NIR spectrophotometer, emission spectra on a Cary Eclipse Fluorescence spectrophotometer with excitation at 600 nm using standard 1 cm quartz cuvettes. The stock solution of dye 15 (4.67 mM in MeCN) was diluted in either PBS pH 7.4 or in MeCN to 15.5 µM for UV-vis/NIR absorbance measurements or to 4.7 µM for fluorescence emission measurements. The extinction coefficient was calculated according to Lambert-Beer for the absorbance maximum. 
Fluorescence quantum yield
Fluorescence quantum yield was determined via relative measurements according to the literature procedure 3,4 using the reference standard dye Nile blue ( = 0.27) Eclipse Fluorescence spectrophotometer with excitation at 600 nm in the 610-800 nm interval.
All dilutions were measured using the same parameters. Absorbance at 600 nm was plotted versus the integrated fluorescence intensity and fitted by linear regression ( Figure S2 ). The fit values (Table S1 ) of the slopes were used to calculate the fluorescence quantum yield according to Table S2 ). is shown in red. 
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Live cell imaging
Samples were imaged on a custom-built STED microscope similar to the one published by corrected for color shift between the two channels using a home-written ImageJ 7 routine. In this routine, the images are correlated using the plugin FD Math, and shifted based on the found maxima with the plugin Find Maxima. Next, the Pearson correlation coefficient was calculated using the ImageJ plugin JACoP 7, 8 . All confocal dual-color images shown in the main text ( Figure 1 ) and in the SI ( Figure S4 ) were background corrected (subtraction of max. 10%
of the maximum signal) additionally. 
STED imaging
HeLa ( 
Assessment of cytotoxicity
Potential cytotoxicity of SiR dye 15 was assessed via analyzing duration and frequency of cell division using holographic time-lapse imaging with a HoloMonitor ® M4 cytometer. One day prior to the experiment, U2OS (human bone osteosarcoma epithelial) cells were seeded in a 24-well cell culture plate. The medium of one half of the wells was replaced with medium containing 1 µM SiR dye 15 and the other half with fresh medium without dye. Incubation was done for 1 h at 37 °C and 5% CO2. All wells were washed three times with medium before holographic time-lapse imaging was started using PHI HoloLids TM to ensure optimal image The results confirm the absence of cytotoxicity during the experiment. 
